Effects of psychosine (galactosylsphingosine) on the survival and the fine structure of cultured Schwann cells.
The cytotoxicity of psychosine (galactosylsphingosine) for cultured rat Schwann cells was studied by maintaining them in medium containing 1, 10, 50, 75 and 100 microM psychosine for 24, 48 and 72 hours (h). When incubated in 50-100 microM concentrations of psychosine for 24 h, 52-99% of cultured Schwann cells did not survive. Lower concentrations (1-10 microM) did not significantly reduce Schwann cell numbers for the first 24 h. However, only 43-69% of cultured Schwann cells survived in these low concentrations for 48 h, and substantially fewer remained after 72 h of incubation. During incubations in psychosine, bipolar processes of Schwann cells retracted; the resulting oval and rounded Schwann cells still were S-100 positive. When these Schwann cells were transferred into normal medium, their processes elongated quickly. When examined with the electron microscope, the cytoplasm of Schwann cells incubated in psychosine contained numerous membranous inclusions and fewer mitochondria, some of which were swollen. There also were fewer profiles of granular endoplasmic reticulum and some had widely dilated cisternae. These results suggest that 1) exogenous psychosine in concentrations of 1 microM and greater is cytotoxic for cultured rat Schwann cells; 2) psychosine has reversible toxic effects and its turnover is rapid; and 3) psychosine produces membranous inclusions and abnormalities in the mitochondria and granular endoplasmic reticulum of cultured Schwann cells. Our findings support the hypothesis that the accumulation of psychosine in human and murine globoid cell leukodystrophy is toxic for Schwann cells, produces changes in their capacity to maintain myelin, and leads to Schwann cell dysfunction.